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COAL PILItrR SAFETY FACTORS

Methods used to calculate coal pil lar safety factors appear in Appendix L2-
l. Average uniaxial compressive strength (CD) and overburden pressure gradient
(Srr)  va lues used in Sect ion 1?.3.2 ate used in calculat ion of  Neico State Leases
safety factors.  t -

EOUATIONS:

P i l l a r  S t r e n g t h  ( C o ) :  C p  -  C  ( . 7 7 8  +  . 2 2 2  ( W / H ) )

C - CoaI Uniaxial Compressive Strength
I^I : Width of Pi11ar
H -  Heighr  of  Pi l lar

Recovery Factor  (R) :  R :  Lo/At

Ao : Area of Entry
A.  -  Tota1 Area

Sa fe t y  Fac to r  (F .  S .  )  :  F .  S .  :  CD ( l -R ) , /S ,

Sr ,  :  Ver t ica l  Stress :  1  ps i / foot  of  overburden

CALCUI,ATIONS:

Lease ML-21559 (T15S-R6E-Sec36)  :

sEc 35, sw sw

C r i t e r i a :  H - 1 0 f e e t
Sr ,  :  1900 ps i
C :  1400 ps i
W -  50  feer
Pi l1ar length :  140 feet
Pi l lar centers :  80 and 160 feet

c D  -  U + 0 0 ( . 7 7 8 + . 2 2 2 ( 6 0 / L 0 ) )  :  2 9 5 4  p s i
R  -  2 0 ( 8 0 + 1 4 0 ) / 8 0 x 1 6 0  -  . 3 4
F . s .  :  2 9 5 4 ( L - . 3 4 ) / L 9 0 0  :  1 . 0 3



Appendix 1_4-6

Lease ML-2I569 (T15S-R6E-Sec36) Cont inued:

SEC 36, NI.{ SSI

C r i t e r i a : H : 9 f e e t
S.,  :  2000 psi
C :  1400 ps i
I,J - 60 feet
Pillar length : 140 feet
Pi l lar centers -  80 and 160 feet

C p  -  1 4 0 0 ( . 7 7 8 + . 2 2 2 ( 6 A / 9 ) )  :  3 1 6 1  p s i
R  :  2 0 ( 8 0 + 1 4 0 ) / 8 0 x 1 6 0  :  . 3 4
F . s .  :  3 1 6 1 ( 1 - . 3 4 ) / 2 O O O :  1 . 0 4

sEc 36, sI{ }IId

C r i t e r i a :  H : 7 f e e t
S.. ,  :  1900 Psi
C :  1400 ps i
I,tr : 60 feet
Pi l lar length :  140 feet
Pi l lar centers :  80 and 150 feet

C D :  U + 0 0 ( . 7 7 8 + . 2 2 2 ( 6 0 / 7 ) )  -  3 7 5 3  p s i
R  :  2 0 ( 8 0 + 1 4 0 ) / 8 0 x 1 6 0  :  . 3 4
F . S .  : 3 7 s 3 ( L - . 3 t + ) / L 9 0 0  :  L . 3

SEC 36,  SE SW NE

Cr i te r ia : H  :  8 . 5  f e e t
Sr,  :  1000 psi
C :  1400 ps i
W -  50  fee t
Pi l lar length :  140 feet
Pi l lar centers :  80 and 160 feet

CD -  1400  ( . 778+ .222 (60 /8 . s )  )  :  3283  ps i
R  :  20 (80+140) /80x160  :  . 3 t+
F . s .  :  3283 (1 - . 34 ) / L000  :  2 .L7

SEC 35, S}I SE

C r i t e r i a : H -  10  fee t
S., ,  :  1500 psi
C  :  1 4 0 0  p s i
!tr : 60 feet
P i l la r  leng th  -  140 fee t
P i l la r  cen ters  :  80  and 150 fee t

c p  :  1 4 0 0 ( . 7 7 8 + . 2 2 2 ( 6 0 / L 0 ) )  :  2 9 5 4  p s i
R  :  2 0 ( 8 0 + 1 4 0 ) / 8 0 x 1 6 0  -  . 3 4
F . S .  :  2 9 s 4 ( L - . 3 4 ) / L s 0 0  :  1 . 2 9
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Lease ML-21568 (T16S-R6E-Sec2)  :

sEc 2, NW IIW

C r i t e r i a :

SEC 2, }IW NE

C r i t e r i a :

H - 10 feet
So :  1500 ps i
C -  1400 ps i
I{  :  60 feet
Pi l lar length :  l -40 feet
Pi l lar centers :  80 and 160 feet

H -  10  fee t
S ,  :  2 0 0 0  p s i
C  :  1 4 0 0  p s i
W :  60  fee t
Pi l lar length :  140 feet
Pi l lar centers :  80 and 160 feet

c p  :  1 4 0 0 ( . 7 7 8 + . 2 2 2 ( 6 0 / L 0 ) )  :  2 9 5 t +  p s L
R -  20  (80+L4O)  /B0x l60  :  .34
F . s .  :  2 9 5 4 ( r - . 3 4 ) / L s 0 0  :  L . 2 9

SEC 2, NE NW

Cr i t e r i a :

cD :  1 r+00 ( .778+ .222 (60 /L0 ) )  :  2954  psL
R :  20 (80+140) /80x150  -  . 34
F .s .  :  2954 (L - . 34 ) / 2000  : 0 .97

H :  10  fee t
S ,  :  1 5 0 0  p s i
C :  1400 ps i
W -  60  fee t
Pi l lar length :
Pi l lar centers :

140 feet
80 and 150 feet

cD -  1400( .778+ .222 (60 /L0 ) )  :  2954  ps i
R  :  20 (80+140) /80x150  -  . 34
F.  s  .  :  2954(L-  .34)  /Ls00 :  1 .  3
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sEc 2 , NE NE

C r i t e r i a :

cD :  1400( .778+ .222 (60 /L0 ) )  -  2954  ps i
R -  20(80+l -40) /BOx160 :  .34
F .s .  :  2es4 (L - .34 ) /L rc }  :  L .77

SEC 2, NII SW

Cr i t e r i a :

H : 10 feet
So -  1100 ps i
C -  1400 ps i
W -  60  fee t
Pi l lar length :  140 feet
Pi l lar centers :  80 and 160 feet

H :  10 feet
S, ,  :  1500 ps i
C :  1400 ps i
W :  60  fee t
Pi l lar length -  140 feet
Pi l lar centers :  80 and 160 feet

H :  10 feet
S. ,  -  2125 ps i
C  -  1 4 0 0  p s i
l.I : 60 feet
Pi l lar length :  140 feet
Pi l lar centers :  80 and 150 feet

H :  10  fee t
S ,  :  1 9 0 0  p s i
C :  1400 ps i
W -  60  fee t
Pi l lar length -  140 feet
P i l la r  cen ters  :  80  and 160 fee t

cD :  u+00( .778+ .222 (60 /L0 ) )  :  2954  ps i
R  :  20 (80+140) /B0x t60  -  . 34
F .s .  :  2954 (L - .34 ) /L '0O -  L .29

SEC 2, NE SI{

Cr i te r ia :

cD :  1400( .778+ .222 (60 /L0 ) )  :  2954  ps i
R  :  20 (80+140) /80x1 -60  -  . 34
F .  s .  :  2954 (L - .34>  /2L2s  :  0 .e2

sEc 2, NW SW

C r i t e r i a :

cD -  1400( .178+ .222 (60 /70 ) )  :  2954  psL
R -  20 (80+140) /80x160  -  . 34
F .S .  :  295 t+ (L - .34> /L900  :  1 .03
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sEc 2 , NE SE

C r i t e r i a :

SEC 2, SW SlI

Cr i te r ia :

R :
F .  S .

H :  10 feet
S,  :  1500 ps i
C :  1400 ps i
W :  60  fee t
Pi l lar length -
Pi l lar centers :

140 feet
80 and 150 feet

H :  10  fee t
Sr,  :  1500 psi
C -  1400 ps i
W : 50 feet
Pillar length : 140 feet
Pi l lar cenrers -  80 and 160 feet

c e  :  1 4 0 0 ( . 7 7 8 + . 2 2 2 ( 6 0 / L 0 ) )  :  2 9 5 t +  p s L
R :  20(80+140) /80x160 :  .3 t+
F . s .  :  2 9 5 t + ( I - . 3 4 ) / L s 0 0 :  1 . 3

1400(  .778+ .222 (60 /L0 ) )  :  2954  psL
20(80+140) /80x160  :  . 34
:  29s4(L- .3t+)  /L500 :  1 .  3

sEc 2 , SE SI{

C r i t e r i a :

c D  -  1 4 0 0 ( . 7 7 8 + . 2 2 2 ( 6 0 / L 0 ) )  -  2 9 5 4  p s i
R  -  2 0 ( 8 0 + 1 4 0 ) / 8 0 x 1 6 0  -  . 3 4
F . s .  :  2 9 s 4 ( I - . 3 4 ) / 2 L 0 0  -  0 . 9 2

SEC 2 ,  SW SE

Cr i - t e r i a :

H : 10 feet
S.. ,  :  2100 Psi
C :  1400 ps i
I^I : 60 feet
Pi l lar length :  140 feet
Pi l lar centers :  B0 and 160 feet

H :  10  fee t
S "  -  1 5 0 0  p s i
C :  1400 ps i
W :  60  fee t
Pi1lar length :  140 feet
P i l la r  cen ters  :  B0  and 160 fee t

c D  :  1 4 0 0 ( . 7 7 8 + . 2 2 2 ( 6 0 / L 0 ) )  :  2 9 5 4  p s i
R :  20 (BO+'J,40) /80x160 :  .34
F . S .  :  2 9 s 4 ( r - . 3 4 ) / 1 s 0 0 :  l _ . 3
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S E C  2 , SE SE

Cr i te r ia : H - 10 feet
Sr ,  -  1200 ps i
C -  1400 ps i
tr'I : 60 feet
Pillar length : 140 feet
Pi l lar centers :  B0 and 150 feet

c e  -  1 4 0 0  ( . 7 7 8 + . 2 2 2 ( 6 0 / L 0 ) )  :  2 9 5 4  p s i
R  :  2 0 ( 8 0 + 1 4 0 ) / 8 0 x 1 - 6 0  :  . 3 4
F . s .  :  2 9 s 4 ( L - . 3 4 ) / r 2 O 0  :  1 . 6


